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9 INORGANICIANALYSIS,[PERFORMANCEQUALITYICONTROLAND
ANALYTICALIOPERATION

9.1 Introduction

Thisl@hapter [Presentsithelanalytical [dperationsiandproceduresiusedlinthislaboratory
by(thellinorganiclChemistrySection({l CS) fblmeasurelandecord@nalytical [perform-
ance. [T hisi@hapter [islintended(iblihcludelél ementsiof[qualitydontrol, introduced(ih
Chapter[5[0f [thisimanual , [ih[thoreldetail [@nd[provideldeneral [guidancelfor ihorganic
analytical [dhemistrylOperations. [Bpecificimethodsandistandardidperating[procedures
providelfurther(detail for[QClrequirementsiandigeneral lyfiakelprecedencelover [Gther
guidance. T

9.2[General

9.2.1[GuidancellDuringtheldourselof(deneratingldatalon(Samplesiorihorganic
parameters,[it(islthelpolicyof fhellnorganiclChemistrySectionib 1) [@pplythebest
laboratorypractices2) seldpprovedimethodol ogywhenlmhandatedBy(regulation@nd
uselstandardizedimethodology, [if[possiblel3) Wwhen@pprovedimethodologylisinot
applicable, [fullyldocument (@l [@perationslassociatedwiththeldeneration(of [dataland(4)
meet[dertainlqualityfequirementsithat (Wil beldesignated(ihithelfollowinglparagraphs.]
It[shouldBelnoted, Mowever, that [@ccasionallyldertainihatricesiandSamples[present
analytical[dhallenges, [dr(arelnot[@menablelfblstandardizedlhethodology. [Inlthese
instances(thodificationsblstandardiprotocol simayhavelibbelhadelfoproducel@high
qualitylanalysis. MWWhenlthisloccurs, [@nyldeviationsifromistandardioperating[procedures
willlBeldocumented.

9.2.2[IM ethods[Iit[isthelpracticelof thelICSlibltselWwidel ylacceptedimethodologylif
possiblelanddpprovedimethodsiwhenlhandated. [T helthethodversionslof [eéstablished
methods[arelidentifiedlinihel@ssociatedRAL | M Siprojectfile. [Turrent[Standard
Operating[Procedures{SOPs)@andformsiusedbythelICSlarellocatedOnlthe[Region4
SESD’ slibcal etwork[drivel(K:[drive)ihl@ppropriatelsubdirectoriesiof
K:\ASB\SOPs\I CSIandK:\A SB\Forms\| CS\[respectively. T hesel@relthelthost[durrent
approvediproceduresi@nd(ibrms. [Hard[dopiesiof (SOPsandany(Supportingmhemos
documentinglapproval [@relretained By thelICSIChief ihBoundmhanual siteferredfbas]
“InorganiclChemistrylSection[Compilationof (SOPsTor M etals’ [andlll norganic
Chemistry[Section[Compilationldf (SOPsTbrMutrients/Classicals.” M ethodsllistedlin
thisl@hapter [@relfor[dommonlyrequestediparameters.[]

9.2.2.1M ethod[IDevel opment [0r M odificationsIAnyRewlihstrumentation
installation, [development[afimethods, [dr [hajor [thodificationsiwill belperformedior
guidedBy(ll ead[Analystslor [fhelSection[ChieflihldonsultationWwithitheBranch
Quality[AssurancelOfficer [[QAO). At [@Iminimum, erification(donsistsiaf[1)
optimizinglihstrumentsiand(methods{ibperformianalysesiwithinthelSpecific
method(guidelinesior [QCIguidelinesiof thislquality@ssurancelhanual [2)
performinglaldemonstration(of(dapability[((DOC)[andimethoddetectiondimit
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(MDL){INote:[Somelanalyses,[Suchlas[TV SS, [arelnot[@menableliblaliypical [DOC
orMDL)[and3)documentinglthelprocessiand(storageldf [documentationbythe
Section[Chief. T helDOClisreviewedand@pprovedBy thelSection[Chief[@ndthe
QAO.[MProgressionldfimethodidevel opment [@ndimodificationsishall Belwel |
documented. [T helanalyst[shoul dfest [hatricesiandihterferenceslanticipatedbeing
relevant[iblthelfestmethod. TA S Alfinal [Step, thel@nalyst [Shall [devel opl@lstandard
operating[procedurel(SOP)[donsistent With(theformat [Used Dy ThelA SB. [T he[SOP
islheviewed@nd(dpprovedbyitheSection[Chief,[QA O, [@andBranch[Chief.MVhen
thelmethodhasldppropriate@pproval,[dimemolwill belissuedBy(thelanalystfbthe
Section[Chief[doncerningtheldatelofimplementation(of [thelnew [thethodand@ny
other[pertinent(ihformation.

9.2.3[[Bafety Bafetyprecautionsi@ssociatedwithithelsafeliandling[Of [foxicldhemicals,
reagents, [Solutions@ndisamplesiwill bel0bservediandregarded@siafirstdrder

responsibility(ofthelanalyst. [T helanalyst will fak elfthelnecessaryprecautionsliblprevent
exposurelor harmDoth(iblSelflandidoworkers.

9.2.4[MIVater MiVater Wsediblprepareldalibration(standards, [SpikelSolutions, [Standard
referencelsol utionslor [@nySampleldilutionsior mixturesimust meet [0r [exceedthe
requirementsiior [Typelllgradeiwater [as/SpecifiedbythelAmerican[Societyfor[Testing
andMaterialSIASTM);[StandardPracticelD[1193. [T hislgradelwater [iSléquivalent[fb
Typelllwater(as[Specifiedin[StandardM ethods[1080. [T helparameter [heasured(ib
verifylthelquality(of Water [i5ldesistivity, With[@lfequirement[0f [18[hegohm-cm(&at[25°C
or [Better.BeeldlsolSection(2. 2[0f [THandbook for [Analytical [Quality[Control ih[Water
andWastewater L aboratories,” [((EPA[600/4-79-019,MarchI979),@nd@nyfuture
updatesiofthelmanual.[]

9.2.5[MReagentsiand[$tandar dslTReagentsimust (bel A CSlreagent (dradelquality(or
better. [Reagentsiandistandardsiwill [Beldated[upon(recei pt[@ndwill Belproperly
disposediof whenlthelshelf lifelhasbeenlrieached((seelChapter [4) . Working[Solutions
and[mixturesihadelfromistock[feagentsiandistandardsiwill Belusedonly(forthe
appropriatelworkinglifelof thelSolution. [Iinlgeneral, thislisfromldneiweek [folRolmhore
than(Six(thonthsfor [haterialsithat [fendfbldegrade. [Inlthelabsencelof [Specific
guidelinesiforWworkingeagentsiand(standards, thelprimarylanalysthay(éhooselib
prepareltheselmat erial slfreshieéachliimelthel@nalysisiislperformed(or [UselthelSample
holding(timesasiaguidelfortheluseful orkingllife. [For [dther [haterial sithat [donot
degradeléasily((e.g.,[Smplelsalts,[Solutionsfor (hetal sianal yses) thelshelf Tifelthay e
muchllbnger.[]

9.2.6[Recor dslof [Repair [And M aintenancellRecordslior [thelfepair [Andimhaintenance
of[ihstrumentsishall [Belthaintainedwithinthel$ection. [T helpreferencelisibkeeplthese
recordsiwithlthelihstrument(ihl@boundlbglandior fhelworkinglifeldf [thelihstrument,
consistentWith(fhe[EPA [policylon(recordslietention.

9.3MReviewing/Verification/Recording
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9.3.1[Resultslivill [Belreviewed/verified Dy @nother[@nalyst[{lsecondarylanal yst)
qualifiediblperformlthe@nalysis. T helprimary@nalyst(shall folthelbest [0f (his/her
abilityldorrect(all imistakesland(riesolveldll [questionabl elissuesbeforelthelresultsiare
submittedor lerification. [T helfeview[Shoul d(&t [Eminimumldheck [fo[Seelthat (@l
requiredidocumentation(isiincludediwiththelraw(data, [proper [QCIlprotocolsiwere
followed,[documentation(of(anylexcursionsifromianalysisifequirementsi(e.g.,[QC
acceptability,fhethod,[étc.),[and@lcheck for imathlerrors. [T heldheck for mathlérrors
may [Belfromirhinimal [{for [doutinelanalyses, [@ldheck [6f[Oneldr horeldal culations) [fo
100%[verification(at [theldiscretionlof fthelSecondarylanalyst. IV erification[of [fheldata
shall[Belrecorded((datel@ndinitialsiof fhelSecondarylanalyst) lonlalchecklist. [
Additionally, thel$ection[Chiefthayperformispot [checkslof [Mawdatalondandomly
selectedlprojects. [T heselSpot[dheckslareldocumentedion(@checklist[andfiledwithlihe
raw(datalihthelproject(file. [ITurrentWersionslof[GhecklistsidanbefoundioniheRegion
A[SESD’ sllocal [metwork drivel(K: [drive) ih[@ppropriatelSubdirectoriesiof ]
K:\ASB\Forms\I CS\.[TA[deneral [datalrieview [duidelinelforihorganicsiisfoundlinthe
Appendix[of(thisidhapter hichldanbefoundlonthelRegion4[SESD’ slocal [network
drivel(K:[drive)ih@ppropriatelsubdirectorieslof [K:\A SB\QA M anual LICurrent
Version\.[J

9.4[General[@C

9.4.1[Guidancelualityldontrol [fesultsiarelusedfor makingldecisionsidbout [@nalyses. []
Analystsihavelguidelinesiavail ablelfor[accepting, [fg ecting, [andflagging(results. [T hese
include, but [@relnot limited(fb@cceptancellimitsbaseddonmhethodequirementsior
historical [data, [duidelinesidevel opedlih-houselfor thelarealof linterest, [@ndimethod
specificlguidelines.[M ethod(guidanceltfekeslprecedence. [In(thelabsencelof method
guidance, [dseldther [guidancelfoundlihlBections9.6[and9. 7[0f [thisichapter [(general
guidanceldanbefoundih[Chapter Blofthisimanual).

9.4.2[QC[RequirementsiToncentrationsiofélementsiandidompoundsiarelquantifiedin
samplesiByldomparing(resultsiof@nalysisiwithithoselof (knownlhaterials. [T hislis
typicallyldoneby(deneratinglaldalibrationldurvelor [ising(dalibration[standards. [T he
calibrationltselflisierifiedBylanalyzingmateria siof (kRnownldoncentrationslihat[dre
from(@ldifferentSourcel(referrediblasfsecondSource”). T helfbllowinglisdldeneral
strategy(that [thaybelfollowedibleénsurelelementsiof [qualityldontrol [Are@ddressed. ]
Moreldetailedrequirementsiarelpresentedlin(Sections9.6[@nd9.7.[Additional [quality
control mheasuresimaybel@added@snecessary.

9.4.2.1[For[@nalyseslthat [ihcludelSampl elpreparation({lextraction, [distillation,
digestion,[étc.):

9.4.2.1.1Includelaimethodblank @ndI&boratoryldontrol [Sample(L CS)lihlthe
preparation(iblassessimethodperformance. [T helll CS[shoul dBelof [@matrix
similar [folthelSampleslandfromialdifferentSourcelthanlthat [0f [fheldalibration
standards. TAN[L CSIpreparedlihfeagent Water lislacceptablelfor [@nalysisiwhen
nolll CSImaterial slarelavailablelfor[dther [mhatrices. [For[Somelparameters,
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thereldrelnolll CSimaterial slavailableldr [Somelmethodsimhayfiot [Beldmenable
tolan(ll CS@anaysisi(e.g.,[TCL Plextraction).

9.4.2.1.2[MPreparelihelll CShhlduplicatelfor fhelpurposelofdetermining
precision. [Follow(anyladditional method(Specificliequirementsiior
duplicates.

9.4.2.1.3Prepareldmatrix(spike,whereldppropriateldr (fequiredBylmethod,
tolassessltheleffect(df [Samplelmatrix[onthelhethodlperformance.l

9.4.2.2Performlaldalibration.

9.4.2.3[IThecktheldalibrationiwithl@areferencelmaterial [{second(Sourcelas
available). [T hislisltheldheck(standard.

9.4.2.3.1[M¥fthelSamplesiwereltreatedidifferentlyihanliheldalibration
standardsi(e.g.,[Samplesiwereldigested, [But [Standardsiwerelnot),the
calibration[shouldbeldheckediwithlalSecond[Sourcelmaterial [that isfreated
thelSamelasitheldalibrationlstandardsi(noldigestioniasiinihelprevious
example).

9.4.2.3.2[[¥fthelSamplesiwerelfreatedihelSamelasitheldalibration(standards
(e.9.,[samplesiandstandardsiwereldigested), fhelll CSlhay(doublelasithe
calibrationldheck. [Tf thelll CSlislpreparedifromlaboratorylstandards, they
shouldBelfromlaldifferent(Sourceland/orlotthanlthelstandardsiused(io
prepareltheldalibrationldurve.

9.4.2.4IContinueliblchecktheldalibrationlperiodically({(thelfrequenciesiareldefined
bylanalyses)(asiwell[as(at [ftheldonclusionlof thelrun. T hislistheldontinuing
calibrationverification. T hisidanbBeldonelwith@nymaterial [0f (Known
concentration(Such@slaldalibration(standard, [@dheck[standard, [Or L CS.[Iif [hor e
than[onelCCV [isequired,fheldoncentration[ShouldBelvaried.Mther [QC
measur esithay [doubl elfior [thisidequirement((e.g.,[fhel QL [dheck may(al solbe
used(@sialow-endICCV).O

9.4.3[[Bpecial [Cir cumstancesiiDccasionally, thelprimaryl@nalystiwill[éncounter(a
situationlthat lisnot [addressedby@vailablelguidelines. T hel@nalyst[shouldldonsultthe

L ead(Analyst[or[Section[Chieflihtheseldases. Whenlpossible, [decisionsiwill bebased
onltheldatalqualitylobjectivesiofthelproject.[Foréxample,[if iwhilelperforminglduplicate
analyseslonelresult(isi@bovelthel QL [and(theldther (i5lbel ow[{but(@bovelthelM DL ), [it
may[DBeldeterminedihat [fhelV QL lisiwel | el ow thelriegul atoryllevel [Or [Studylevel [of
concernland(thuslthel@veragelof (thelfivolriesul tsiwil | Belreported. [Tf [Studyfequirements
determinelthat [fesultsiat [thelM QL [arelofimportance, [thelprimary@nalyst maybe
requiredlibrerunithel@nalysesiib(dlarifylordonfirmthelfesults.]



Chapter@
Date:[Jan(13,[2003
Page: 1B

9.4.4MResultsFailingl@QCI[Criteriallnihe@bsencelof (hethod(or TBb(Specific
guidelines[(inthel$OPs), thelibllowinglisaldiscussionlof(deneral [guidelinesior the
Section.

9.4.4.1CalibrationlIA[dorrelationldoefficient [(r) [0f[0.995[0r [greater [i5
acceptablelfor(dalibrationldurves.[Ifthisidriterionlisnot et Theldurvelhust
belrepeated. [If theldriterionlisiagai nlfiot (et [thelprimarylanalyst [tust find
thelSourcelofthelproblembeforelproceedingiwithanalyses.

9.4.4.2[Check [Btandar d[{r eferredfolasCalibration[Check in[Some
methods) A cceptanceldriterialfor [@heck [StandardslarelSpecified By mhethod(dr
SOP.IIT helgeneral [default vhen(driterialarelnot [Specified Dy methodor [SOP
is2[15%.Whenlacceptanceldriterialarelniot met, [theldheck hust (beldepeated. [
I f[theldriterialarelagaininot met, thelprimarylanalyst must [findthelSourcelof
thelproblem(Beforelproceedingwithlanalyses.[]

9.4.4.3[11L CSInlthelabsencelof [Gurrentacceptancellimits, Uselaslguidancelihe
best[availableléstimationlof limitsifromiestablishedimethodsior [Other [Sources.[]
Judgementsionldatalquality((e.g.,[Addinglqualifier [flags,(étc.) Tivill (ot Be
madelsolelylonlthelbasi sloftheselestimatedlimitsiuntil [Suchfimeas
acceptancellimitsiareldppropriatelyldetermined. [[Intheselihstancesidonsult
thelSection[Chief(or[designee) @ndBranchlQA Olibr[duidance. Wherelthere
arelSpecifiedllimitsiandtheseldriterialarelnotmet, [thelll CS[and(associated

bat chiof(Samplesithust (belepeated. [Tf theldriterialarel@gaininot met, [fhe
primary@nalystimustfindthelSourceldfthelproblemBeforelproceedingwith
analyses. Whenliroubleshooting, it [islacceptabl elfbdonfinelfepeatsibthe

L CSl{excludingSamples) [Wntil thelprimarylanalyst (hasidonfidencelthat the
samplesimayBelriepeatedwith[Success.

9.4.4.411 CSDuplicatesnlihelabsencelofdurrent(dcceptancellimits, [Uselas
guidancelthelbest[avail ableléstimationl(of limitsfromlestablishedmethodsior
other[Sources.TJudgementsion(datalquality({e.g.,[addinglqualifierflags, etc.) ]
will[notBelmhadelsolelyldnlthelbas slof [theselestimatedlimitsiuntil [Suchfime
aslacceptancellimitsi@rel@ppropriatel yldetermined. [Iinltheselihstancesidonsult
thelSection[Chief(ordesignee) @ndBranchlQA Olibr[duidance. Wherelthere
arelSpecifiedlimitsiandtheseldriterialdrelnotmet, thell CS[dupsiand
associatedbat chlof [Samplesimust [Delrepeated. [ [theldriterialareldgaininot
met, [thelprimarylanalyst[thust findthelSourcelof thelproblembefore
proceedingWwithl@nalyses.MIVhen(troubleshooting, it [isldacceptablelfoldonfine
repeatsliblthelll CS[(excludingSamples) lWintil thelprimaryl@nalysthas
confidencelthat [fthelSamplesimaybelriepeatediwith[Success.

9.4.4.5[IRepeat sl nder normal [dircumstances, [fepeat siarelperformedione
timelonly(for [failurelfblimheet [mhat rix[QCIdriteria. [T [QClTailslonthelfepeats,
datalisieportediwithhe@ppropriateflag(s).[Dccasionally, [fepeat simay need
tolBelperformedimorelthanioncelfbllbcatelfheleasonfor[QCliailure.
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9.4.4.6[1QClresultsthat [@pproachihellimitslof [Acceptanceldriterialhaybel@n
indication(of[aldeclinelinthelqualityoffhel@nalysis. [T helprimaryl@analyst
should(rylibllbcatelthelSourcelof thelproblemlandidorrectlit.

9.4.5IDOC[Beforelanewmethodimhaybelusedfor [Samplel@nalysis, D OClmust (e
performediaccording(iblthelmethodor @nyequirementsiSet forthih(Chapter 5.V ethod
guidelinesimayBelusedlif thelfequirementsiof[Chapter (5lareld solmet. N ote:[Some
analyses, [Suchlas[TV SS, [mhay(not [Belamenabl elfb[@TDOC.

9.4.6[ContinuingV DL [StudiesIMDL [studiesarelperformedionlan@nnual [Basisior
thelDrinking(Water [Program. T heselstudiesiarelilypicallylperformedioncelayear [@nd
may Belperformedlihldonjunctioniwith(oneldf thelwater [Supplyperformanceliest (WS
PT)projects. [T hisiénsuresithelM DL [studiesiarelperformedroutinelyland(ihat fheylare
performedion(thelSamelihstrumentation(that (isusedfor fhelPT [Studies.[Onlyldrinking
water [parametersiareldequiredfor theseldontinuingStudiesi(anlihitial (M DL [Studylis
morelfhorough).IAlthoughlSomelmhethodsihentionlperformingltheselstudiesithore
frequently, thislislduidancelandnot requiredBy(thelprogram. [Bincelfheselstudiesiare
usedonly(or [drinkinglWwater [dertification, fthelICS[has[chosen(iblperformthemon(an
annual basis.

9.4.7IH oldingTimes[

[9.4.7.1HoldingfimesbeginiwhenlthelSamplelisieken. [T hellCS[hasléhosen(ib
follow(thelfecommendationlihat (holdingfimelstartsiat thelénd(of theldomposite
period(fordompositelSamplesiAugust[1994imemolfromThomasClarke, [Director,
EMSL, [Cincinnati [{* I norganic[ChemistrySection[Compilationlaf (SOPSTor
Classicals/Nutrients”).

[9.4.7.2[[Resultslareldonsideredibbelwithinhiol dingfimes(if thelpreparation(or
analysislislbeguniwithinthelfecommended(period(offime. [Holdingfimesior
aqueoussamplesareldefinedih[40[CFRPart[136, [T ablelll (By[parameter.[General
guidelinesiior[Solidimatricesiregul ated by thelRCRA [program(@reldefinedih(Table
3-1INSBW-846((I Test M ethodibr [Evaluating$olidWaste,” [EPA[1982) [for
metals. [Beelthelsummaryfigurelfor holdingfimesbyparameter [ih[Chapter [3[0f
thisimanual . [Holding(fimes[Specifiedlihlfermsiof (hoursiwill beleéval uatedbased(On
thelhour[of[dollection. [HoldingfimeslSpecifiedlihlfermsiof(daysiwil | Belévaluated
basedldnithelday(of(dollection. [f[@nalysesarelperformedioutsideldefined
recommendedholdingfimes, thelfesultsiwill be™J’ flagged@and@n@ppropriate
remark(@dded(iblthelfeport.]

9.5[MReportinglAnalytical [Results[]

9.5.1[1M essT hanV alueslIIf [theldoncentration[of [@n[@nal ytelis< M QL , [feport thelV QL
and(flag(thelriesult@s[IU” [{e.g., [if thelV QL 15B30g/L [andthelanal ytelisinot [detectedlat
or[@bovelthislevel,feport[50WMg/L ).
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9.5.2[[Bignificant[Figur eslBeelChapter 5. T woldignificant figuresiarelreportedfor(all
parametersiexcept [pH [{report(threeldSignificant figures). [Bpecial [fequestsifbr [Other [than
twolsignificantfiguresiwillbeldonsidereddn(aldaselBy(daselbas's.

9.5.3MRoundingBeelChapter (5.

9.5.4[ReportingResultstbr[SamplelanalysesiarelreportedthroughR4L IM S.TAt @
minimum, [fecordsiwithinthelSoftwarelihcludeldatalfesults, fhelidentification(ofthe
methodused, [@ndthelSecondarylanalyst fesponsiblelfor Werifyingthelfesults.[Two
productionidopiesl{ioneldriginal [Andlonelfileldopy) [0f thelreport [@relSubmittediblihe
Section[Chief[(or[designee) fbr review[@nd(rel ease. [T hreelproduction(dopiesiare
requiredif fhelreport(isibbeldeliveredioutsidelthelDivision. TAfter[projectsiarelbranch
released, [feportsiareldeliveredlibtheBranchSecretary(iordistribution.

9.5.5MRaw(DatalCorrectionsiand(ChangingReportedDatalllCorrectionsibiaw(data
requirelihitialsifor(signature)(@ndidate. [T heldriginal lincorrect[datalshouldbellegible
throughlthelstriking(line. [Correctionsiwill Belmadelfbiheldriginal . [KCopiesiwil | [reflect
theloriginal Withldorrections.MVhen(dorrectionslihat[dhangelthelfeportedivaluelare
madelafter [projectreportsihavelbeenbranchirel easedin[RAL | M S, [dew[production
copieslandimhemoslwill Belthadelwithl@ppropriatelinstructionsfiblreplacelthelpreviousy
reportedidatalwithitheldorrectedldata.

9.6[IM etalsl

9.6.1[Gener al M etalsianalysesiarelperformedliniSupport 0f Mariousidgencyprograms. ]
Somelprogramsimandatelimethodsi(e.g., Drinking(Water (8t [40CFR[Part[141. 1[{f.[@nd
NPDESat[40[CFR[Part[136), whileldthersipublishimethodsistrictly@siguidancel(e.g.,
RCRA [except[for thelCharacteristicT estsllih[Subpart [ClofA0CFRIPart[261) ([Bubject
tolthelrestrictionsin(9.2.1, Imandatedmethodologywill Belusedfor fhose@nalyses
requiringthem. [Guidancelimethodsiwill beldloselyladheredfoWithithelpossibility(of (]
changesliivhichlareldocumented(inthelSOPs. Intheldaseldf [One-timellselhethods,
documentation(ofthelprocedurelwill belincludedlinhthelproject il eld ongWwith(thelriaw-
data.[M ethodsandproceduresiareldocumentediwithlfheldatallesultsih[(RALIMS.

9.6.1.1Different[programshavelquality(standardslor fail level sithat [@reldf linterest
or[that mayfrigger [@nlaction. [Figure9- 1liststheselVariousllevelsiboridommon
analytesl@andiprograms.

9.6.2[IDrinkingWater

9.6.2.1MRegulatorylAuthorityIMNational [PrimaryDrinkingWater [Regulationsare
found[@t[40[CFR[Part141.[MNational (SecondaryDrinkingWater [Regulationsiare
found@t[40[CFR[Part[143.[[In[general theselrlegul ationsidpply b PubliclWWater
SystemsiwhichlareldefinedlaslalSystem(for thelprovisioniblihelpubliclof [Tvater
forhumanidonsumptionthroughlpipesior, @fter[August[3,[1998, [dther[donstructed
conveyances, [if[SuchiSystemlhasat Teast [fifteen(Serviceldonnectionsiar [fegularly
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serveslaniaveragelof (at Teast fventy-fivelindividual sidaily (@t least [BOldaysiout [Of
thelyear” [(MA0[CFR[Part[141.2).[Historically, fhislaboratoryhasanalyzedfew
samplesfromipubliciwater [Systemslasithelstateshavelbeenidel egatedthelauthority
formonitoringlpubliciwater [Suppliesiwithintheir Boundaries. [However, this
laboratoryloftenl@nalyzeslSamplesfromlihdividual [privatelpotablelwells.[]
Therefore,Whilelnotlegallylobligated(ioladherelfbfheldequirementsiof [40[CFR
Part[141[for[theselSamples, thislabhasdhosenib(ibllowihelfequirementsihPart
141Wwhenever [possiblelwhenl@nalyzing(privatelpotableiwells.

9.6.2.2[[Identification[of [SamplesIDrinkingater [Samplesifrompublichwater
systemsiwillBelloggedlinto[R4L | M SiwithlthelactivityldodelH OH. T he
requirementsiof[40[CFR[Part[141[thust Beladhered(iblbr theldanalysislofthese
samples.[Bamplesfromlihdividual [potablelwel I simay belfeceivedunder [@ny
programielement, [thelhost[dommonbeinglRCRA [{[RCRP,[RCRE,[ORIRCRU) [0r
Superfund((SFOr [SFE). [T helSamplesiwill belidentifiedonihelSamplellbglsheets
asIPotableWater." [Requirementslof [40[CFR[Part 141 Wil belhet Wwhenever
practicable. [T helhost[dommoniSamplesiequiringldrinkingWater [hethodsarelthe
performancelesting(Samples.

9.6.2.3[Preparationland(Analys Siof DrinkingW ater [SamplesTAny(or &l [of
thelfollowingmethodslinFigure9-2imaybelusedBy(thisTaboratoryforfhe
analysisiofdrinkingWater[and(potablelwell [Samples. [Prior folanalysisiSamples
willBeldigestediusingthelprocedurelinthel@pprovedimhethod. WWhenllsing

M ethods[200.8[0r[200.7, theldigestion(stepimaybelomittedionthoselSamplesiwith
alfurbidityldf(lessithan1bephelometriciurbidity@nit (N TU)@nd@Mdirect
analysis' [thaybelperformed. (" Technical NoteslonDrinkingWater M ethods,”
EPAB00/R-94-173,[October1994(asreferencedinl40CFR141.23).IDirect
analysesimaybelperformedioniblanksiwhichibyldefinition@relpreparedihiwater
withllessithan1M T U [{urbidity. [T heldigestion(stepfor [thercurymaydnlybe
omittediwhenltsingM ethod(200.8.

9.6.3[MNPDESIM onitoringl

9.6.3.1MRegulatorylAuthorityIThelMational [PollutantDischargelElimination
System((NPDES)(isthelnational [System(for [thelissuancelof [permitsitinder[Section
402[0f [thelCleanWater [Act[((CWA)[0f(1977[@s[amended. [T est [proceduresiior the
analysislof[pollutantsiarelfoundlat[A0CFRPart[136. [T heICP-M SIM ethod(200.8(i5
a solacceptablelfor thisiprogram{August[31,[1999memorandumifromRussell
Wright, [Region[4[SESD, [0n[A pproval [for [ selof [EPA M ethod[200.8).

9.6.3.2[[Identification[of [SamplesBamplesireceivedBy(thisTaboratoryiwill [Be
loggedlintoltheldatalSystemlunder [programielementsiVQU [0r WQEWith[onelof
thelfbllowing@ssociatedactivityldodesINPCBI,[NPCEI,[NPCSI,[INPDE, N PPAI [0r
NPXSI.
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9.6.3.3[[Preparation(and[Analys slof (NPDE S[SamplesBamplesifeceivediin
support(of thelPDESIprogramiwill Belpreparedlandanalyzedlinlaccordancelwith
theldequirementsiat[40CFR[1.36. [Figure9- [3llistsidpprovediest[proceduresior
metalslanalyseslthat [hayDeltisedBy(thislaboratory. [IDigestionlisrequirediprior b
analysisfior(alimetals.

9.6.4[Other [Programs@ndM atricesT his[Section[providesigeneral [quidancelfor
variousprogramslihcludinglRCRA [@nd[Superfundiwhichldolniot [fequirelSpecific
methods({theleéxceptionsiarelRCRA [ICharacteristics’ foundih[$W-846[Chapter [Eight,
e.g.,O0CLP).

9.6.4.1IWV ater sTMonitoringiwell,[ambient Wwater, [éffluents, [@nd[dther Water
samplesiareldigestediwithimitric/hydrochloriclacidsiaccordingio ethod200.2.0]
Typically,[dldigestsiarelScannedBy(either ICPOr ICP-M S.Wherelthe
detection/quantitation(fechniquelisiSpecifiedDy(programirequirements,[positive
elementstor [thelICPScaniwill Belverifiedby@tomiclabsorption(dr ICP-M Slib
satisfylthel@ppropriatelfequirement. IV ercuryl@nalysesiarelperformediaccordingiol]
MCAWW?-245.1[(equivalent To[PEENV A-100),245.7[CVAF, 0r[1631[CVAF
dependinglonidetectionlimitfequirements.[]

9.6.4.2[[150i | [And [Sediment [TA B0[g@liquot [(approximately) [istakenfromiawell-
mixed[Samplel@andiweighed(in@ldrucible.[ThelSamplelisldriedidvernight @t [60°C
(Method200.2) [for @ %[moistureldetermination. [T heldried(Samplelisidroundio
finenessland(lIglof[Subsampl elislieken(fbr[@nalysis. [Bampleldigestionlisldonducted
accordingfioM ethod200.2[0r M ethod 3050 for [fhoselSamplesidontaininglarge
amountslof[drganiclimatter [AndimadellpiolD0imL sifor@nalyss. [nitial \Wweights
andfinal [volumesimhay belad] ustedidependingloniexpectedSampleldoncentrations
and(detectionllevel [fequirements.

9.6.4.2. 1M ercuryl@nalysislof [Sedimentsiwil | Beldonducteddccordingio
method245.5[(water Bathidigestion) [6r By [SW-846°M ethod7474{or fhose
sampleslrequiringllower [levelSiofdetection.

9.6.4.3[IFina lowlIevel [datalfor imeta sislgeneratedBylany(of thelfbllowing
methods, [@oneldr(ihidombination: ICPL(M ethod[200.7[dr[6010), [GraphitelFurnace
(Method(200.9[0r[3113B) [0r ICP-M S[(M ethod[200.8,[6020, [0r[1638).

9.6.4.4[1ItralTracelll evel M er cur yIIUT L [hercurylisiperformed@ccording(ib
methods245.7[0r[1631.

9.6.4.5[FishWVholeffishlarelinitially[preparediwithdrylitelgrinding{followedby
preparationby ¥ ethod200.3[(* M ethodsfor [thelDetermination[of M etal slin
Environmental [Samples, [Supplement[1”: TEPA/600/R-94/111.)

9.6.4.5.1MRequestslfor(analysisioflihdividual [drgansior [fissueldan(Belsatisfied
byusinglthelSamplelihlitsientiretyor[Sub-sampling(fbldbtainthelhaximum
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weightrequired(for theldnalysis. T helfissuelshouldbelkept [frozenlduring
sub-samplinglandiweighingiolprevent fluidimigration(ordrainage.

9.6.4.5.2[MMercurylanalysesion(iishifissuelarelperformediaccordingib[Region
Almodification[of M ethod[245.6.

9.6.4.5.3[IDigestion(of fissuefor [hultielement [@nalysesiisldonducted
according(ibV ethod200.3[(nitric/peroxide)followedByTICPldetection. ]
DetectionllimitfequirementslarelsatisfiedBy(manipul ationlof [Samplelweight,
finallvolumelof(digestatel@andlinldertainlinstances, [detectionBy(draphite
furnacelorlICP-MS.

9.6.4.6[IDther TissuelGenerally,@ther [fi ssuesiwill belprepared@and@nayzedithe
samelas(fishifissue. [N ew(matricesiwill belobservedidloselylasianadditional [pre-
caution(iblénsurelproper [digestion. [ [dnewmhatrix[doesnotrespondiblihe
digestion,[donsultthelleadlanalyst for(guidance.

9.6.4.71T CL PIEXtractsIT CL Plextractsiwill belpreparediper M ethod(1311,
optionallyldigestedByW ethod3010[{(per M ethod1311(Section(7.2.14)[and
analyzedbyM ethod6010,[6020, [0r [dther [@ppropriatelthethod.

9.6.4.8[Dil[@nd[DilySamplesDil [@mulsionsiandoil [Samplesiwil | belpreparedlin
onelof[fiwolwayslonlalwet Weight Basis. [T hosel0il [Samplesiwhichlarelthinlénough
toldisperselonlheating, (yetnot[dover [thelentirelSurfacelof theldigestionfluid
resultinglihfalsuperheated(solutioniwil | BelpreparedDyW ethod3050[0r[200.2.[]
ThoselSamplesnot[@amenabl elfolacididigestioniwill [BelpreparedBythefollowing
method: [T heloil [Pphaselisiweighed({l[g) ihtolalsmall[drucible. [T heldruciblelis
transferredfblaimufflefurnacelandBrought [WpioIR5° Clior I1hr. Mncreaselihe
temperatureliol75°Clibr [IThr. [Tncreaseio250° Clfor (Thr. [Mincreaseltb[350° Clibr 1
hr, [thenlihcreaselio(450°C. [T helSampl elis@shed[dvernight[at[450° Clmaximum
temperature. MNOT E: D olnot [dpenlthefurnacelduringthelprocedurelanduntil the
furnacelhas[dooled(fb[I00°C. IDnelmL [0f [doncentratednitriclacidi@andIIimL [of
concentratedydrochloriclacidlisaddedibthelashlandarmediuntil [@shlislih
solution. [T hisiSolutionlisldilutedioNolumelandisiready for[analysisby TICP.

9.6.4.9HighVolumelAir [Filter STAirfiltersiareltypicallypreparediibr @nalysis]
byldigestingla1x8lihchistriplof(anBx9lihchhighivol’ [ilter Tihtolafinal olumelof
50[mL [accordingiofhelSOPIA SB[V 100.0. [Final Wolumelhay beladjustedfbmeet
detection(limitsiand D QOs. TA [hinimum(of [fvo[(2) Ax8(stripsiareequiredbylihe
|ablfbr [@éachiSamplelfbheet [QCequirements.TResultsfor[dll [Samplesiarelreported
infig/m?. MCalculationsarelperformedionthelbasisithat [@ach1x8Stripepresents
1/900f[anBx9ilter. [Tt ikihelfesponsibility[of [field [per sonnel [foldcommunicate
tolfhellabor atory@nyfimeliher elisialdeviationfr om[thisinor mallprotocol.[]
Blank(filter esultsiarereported@sig/m>ising@mnominal [@ir MolumelSupplied by
thelSamplers.[IT heldominal [@ir wolumelisiéquival ent [fothelflypical Nolumelof [@ir
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duringlthelstudy.[For(thelpreparationlof [saturation’ [{ilters, Mypicallyfheléntire
filterisdigestedBecauseldflitsiSmall[Size.

9.6.4.10MCBlanksRinselwater fromlvariousléquipment/operationsiand
samplingbottlesiareldoutinelySubmitted(for [@nalysesiibldheck for[dontamination. ]
Containersiwithliquidiare@nalyzedlandreportediasiroutinelSamples.TAddiwater
with(thel@ppropriatelpreservativeldeterminedBy(thelanalysisiiblémptyldontainers
(e.g.,mitriclacidibr metalslandSodiumihydroxidefor[CN) @nd(recordthelMolume.
Afterl@nalysis,[Gorrect(ibr fhelNolumelof(preservativelwater. [Example:

250[mL [of [preservativelwater[iSladdedibihelémptyldontainer[and@nalyzed
withlaldesult(of lessthan(2.0[g/L .

2.0[pg/L[X[0.250[M [ZF0.5001g
Thelresult(isleportedasi0.50U g

9.6.4.11[[Bpecial [SamplesBampleseceived(br(analysisiwhichlarenot [Bmenable
tolthelstandardidigestioniechniquesiwill belpreparediaccordingibihelbest
judgement[of thelprimarylanalyst. T heseldasesiwill [fequireladditional [documen-
tation(Such(@sldetailsabout[ihethodologylandiqualityldontrol.

9.6.5IQC[Requirementsior M etals:
9.6.5.1[SamplePreparation]

9.6.5.1.1[1A [thethodblank Wil elpreparediwithléachBat chlof[Sampleslio
monitor[for[dontamination(of (Meagents, [dlassware, [@nd(thellaboratory. ]
Detectablelthethodblank Tevel sluplib10per cent [of fhellbwest[Sample
concentration(arelpermissiblelandl@relnot [@nlindicationlthat fheblank isout
of(gontrol.

9.6.5.1.2[1A[Iaboratoryldontrol [Samplel(L CS), [preparedlihlduplicatelfrom
standardrieferencelmaterialsl{ior [aboratorylstandardslthat [havelbeen
confirmedBy[SRM ) Will BelpreparedwithléachBatchlaf [Samplesiwhen
meaterialsiarelavailable@ndt islpractical folperform. [If thell CSisprepared
fromilaboratorylstandards, fheyshoul dibelfromlaldifferent[Sourcel@nd/orIbt
than(thelstandardsiused(iblprepareltheldalibrationcurve. [T helll CSihay[Serve
severa [purposes: [thelSolutionVerifieslihstrument(dalibration@ndmonitors
theldigestionprocedure.[]

9.6.5.1.30RI[projectsiwillRavelat Teast [OnelSpikedSample. [Projectsiwith
largenumber siof[Samplesiwill belSpiked(@t thelratelof [Onelper [20[Samples. [
Whilelmatrix[Spikesidanlprovideltaluablelinformation, they(iypicallylwould
not Belusedfor making[QCldecisionslfbr batchesl{unlesstheyreveal [dn
obviousisituation(that isiiotablelSuchlaslincorrect[preservation).]
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9.6.5.2[Calibration[Standar dslliCommercial [dinglelélement [0r [hultielement
standard(solutionsiwill Belusedfbr [thelpreparation(of instrument [Galibration
solutions. [T heselstandar dsiwill beldatedwhen(receivediand(iheir[doncentration
verifiedwith(standardireferencelmaterial siromNI ST, [Gommercial [Sourcesiwhere
available, [0r [MeferencelSamplesifromMERL - Cincinnati, [QA [Branch.[[All
commercial[standardsiwilllindergoladditional [éxamination(for [frace
contamination(of(elementsiather [fthanthelSpecifiedélement [Byldonsultinglihe
certificatelof[@nalysisi{or By TICPor MICP-M Slif Warranted). [Mixesof theselsingle
element[standards(arelpreparediaccording(iblthelfequirementsiof thelinstrument
beinglused.

9.6.5.3[0CalibrationTAllihstrumentsiwill beldalibratedwithiworking(standards
dilutedifromidommercial[stock[Solutionsithat (havebeenverifiedfoldontaintheir
statedldoncentrationiwith[@n(external reference. [Instrumentsiwill beldalibratedio
cover[thelrangelof(doncentrationsifoundlihthelSamplesior [thelSamplesihay e
dilutedib{all Withintheldalibrationlrange.[]

9.6.5.3.10T helfbllowingTAcceptabl eldternatelflechniquelisiusedlin
multielement [@nalyses((l CPlOr ICP-M S) Wwhen(@Sampl eldnalyteléxceedsthe
highlstandard: [TA [Highllevel [dinglelélement [StandardimayBelfun(asialSample
toldemonstratelihat thellinear [dalibrationlriangelhasnot (been(éxceeded@nd
that[nolihter-element [interferenceslarelpresentedBy(thehigherlevel [6fthe
analyte.[[Recovery(dfthelstandardhust [bel£10%[0f thelfruelValuelibbe
consideredlinear. (1T

9.6.5.3.2[Check [Standar dTA nlihitial [dheck [Standardshoul dBelfun(as
specifiedlihlthelmethod. I

9.6.5.3.3[ontinuinglCalibrationVerificationTalibrationthustbe
verifiediduring(@ach(Set[0f [Samplesiat[alfrequency(that Wil Walidateldl | [data
generated(forthat[Set.[ReferencelstandardsimayBeltisedfoVerifyldalibration.

9.6.5.4[1Br acketing[SamplesiReportablelSamplelfesultsiShoul dibelbracketedBy
theldalibrationldurvelrange,[Samplesldilutedib(fal | withinthelfangelofthe
calibration[durve, [0r theldalibrationldurvelinearitylshall [BelVerifiedfor[Samples
that [dolnot [l Withinthisifangel(lsee9.6.5.3.1,[dlternatelfiechnique). [T

9.6.5.5[IMateria slof (Knownldoncentration((referencelSamples, [dheck[Standards,
etc.) will[Belanalyzed(at[thelbeginninglanddonclusioniofthelfunioerifythe
calibration(durve. [In[dther Words, [@n[@nalytical [funeither beginsinor [Goncludes
withlalsample.

9.6.5.6[[Btandar dsT raceabilityTlUponlreceipt,[Stock[Standardslareldassigneda
uniquelidentifyingmumber whichlisrecordedlih@lbgbook @ ongwithlother
pertinent(ihformation((e.qg., feceiptdate, Tot[mumber, Mendor [@ndldoncentration). ]
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| dentificationlof[Standards{allowslTor [frackinglintermediatelandworking(standards
back(fblanlariginal [Stock.

9.6.5.7Instrument Il ogB ook ST hesellogsiwill belmhaintainedfbecord(all
servicelandlmaintenancelfecordsi(40[CFR160.63C).

9.6.5.8BamplelAnalys siRecor dsTIL ogBooksiwill Belmaintainedfbdecord
preparation(of(Samplesiblincludeliecordsiof [duplicates, [Spikes, [Sampleliumbers,
dates,[@nalyst,[etc.

9.6.5.9111 og[B ook ST hesellbgswill Belthaintained(at [@achlihstrument [folrecord
instrumental [donditions@nd(settingslduringhel@nalysisiof[Samples.[]

9.6.5.100DataRecor dslTA |l [Baw(datalfromlihstrumentationiwill Belretainedinla
projectfileforfutureleferencelfor [@periodiof fimeldonsistent with[Branchipolicy.[]
Other[raw(datalthat Waslused(ihldecisionlmakingwill [d soBelretainedlinhese
files[(iseelChapter(4).
9.6.5.11[[Gener ation[of [A cceptancelll imitsiniihe@bsencelof (hethod(defined
acceptancellimits, (historical [dataldreldompiledibldeneratelwarninglandidontrol
limitsior[@cceptinglandre ectingldata. [IA Iminimumlof 20esultsiwil | Belfequired
forldevelopinglacceptancellimits. [After thelihitial limitsareldetermined, they
shouldbelupdated(againlasineededwithinthelfir st year [@ndthen(@t @i nimumlof
annually(theresfter. Al [feasonableldesultsiarelincludedlintheldat albases(50%l(to
150%lrecovery;molobviousiérrorsisuchlasiaccountingfor@dilution,[dilutinglout[a
spike,[6missionloflalspike,(étc.). [T
Precision(driterialareldevelopedasiibliows:
RelativelPercent[Differencel(RPD) F[(RangelZ M ean) X100
Acceptancelllimit[{as[RPD) [E[3X[StandardDeviationof [RPD M ean
or
RelativelStandardDeviation[((RSD) ZF[(Std[Dev(of [feps=mhean) X100
Acceptancelllimit[(lasiRSD) [E[3X[StandardDeviation(of[RSD M ean
BiasCriterialareldeveloped(@slibllows:

%RecoveryZ[{(spikeldoncentrationl=lunspikedidoncentration)/true
concentration) X100

AcceptancelllimitsZF[%RecoveryWM ean2[(BX[StdDevof[RecovM ean)
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9.6.5.12[[M ChatalDataldeneratedfromiduplicates, [Spikes,[preparationblanks,
and[BRM [preparationsiwill beldompared(ib@cceptancellimitsigeneratedfrom
historical[datalfor that [particular [Samplelflype. [Tt (i@l solpermissiblelfbuselthe
methodIdefinedlacceptancellimits.[Beeld solIDatalReview[GuidelinesforMetals’ [
foundih(@l CSI[Compilation[of[SOPsForMetals’ [and@t [(K:\ASB\I CS\.

9.6.5.12.1(ITf theldatalarenot Withinlacceptablellimits, [thelSampl esiwil | belre-
analyzed({e.g.,when(thelll CSlriesultsiareldutsideldcceptancellimitsior the
primary@nalyst[Suspectsialproblemiwithhelihstrument). In[Somelihstances,
itls@ppropriatefbl1J’ flagihelfesult[andeportWithitheldppropriateldfemark
without[redigestion(or [reanalysisl{e.g.,thelll CSlriesultslarelacceptable, [Butthe
matrix[Spikesareldoutsidelacceptableldimits). [If, [@fter [AlSecondlanalysis, [the
datalstillsiremainioutsidelacceptablellimits, [datalwill Bel1J’ [flaggediand
reportediwiththe@ppropriatelfemark. [Tertainldircumstancesimaywarrant
morelfhan(onelrepest.

9.6.5.12.2[[Tinlthelabsencelof [Gurrent(acceptancellimits, [Uselaslguidancelihe
best[availableléstimationlof limitsifromiestablishedimethodsior [Other [Sources.[]
Judgementsionidatalquality((e.g.,[Addinglqualifier [flags,(étc.) Tivill (ot [Be
madelsolelylonlthelbas sloftheselestimatedlimitsiuntil [Suchfimelas
acceptancellimitsiareldppropriatel yldetermined. [Intheselihstancesidonsult
thelSection[Chief((or[designee) [@ndBranch(@QA Olfor[guidance.[]

9.6.5.13[[TleaningAll reusablelwessel siwill [belplacedlinto@detergent[Soak
immediately(after selandimust (not [Beld lowedioldrywhileldirty. [After
thoroughly(Soaking, [@ll [detergent[iSiremoved by rinsing, followedBya20%mitric
acidlnseland, finally, [@thoroughiinsingwithDI Wwater.[[Allowthelvessel [foldrain
onlts[sideland[Seal with(parafilmlor[aldlassstopper beforelstoragelihlanupright
position. [Pipetsiarelrinsedimmediately@fter [Usel@andplacedihlaldetergent [Soak
untillhovedfb@n@utomaticlrinser WwithDI Water. [Tl abwareUsedlihllltra-trace
analysesimayrequirelhorelrigorousispecializedldleaninglaccordingfolihdividual
protocols.

Footnotes:

1 MCAWWIIIMethodsior[Chemical[Analysisiof (Water[@ndWastewater.” [1
EPA600/4-79-020,March[1979.[([RevisedM arch[1983),[andlanyfuture
updates.

2  SWB846[MTest M ethodfor [EvaluatingSolidWaste,” [EPA 1982, [and[@ny
futurelupdates.
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9.7MNutrientsland[Classicals

9.7.1[Gener al (I heselanalyseslarelperformedlihSupport[0f Warious@gencyprograms.]
Somelprogramsimandatelimethodsi(e.g.,Drinking(Water (@t [40CFR[Part[141[if.[and
NPDESat[40[CFR[Part[136), whilelothersipublishimethodsistrictly@siguidancel(e.g.,
RCRA [except[for thelCharacteristicT estslat[40CFR[Subpart[C[Part[261. 200 . ) TBubject
tolthelrestrictionsih(9.2.1, mandatedmethodologyWwill belusedfor those@nalyses
requiringthem. [Guidancelmethodsiwill beldloselyladheredfoWithithelpossibility(of ]
changesiivhichfareldocumentedinthe[$OPs.[Inltheldaselof [@ne-timelusehethods,
documentation(ofthelprocedurelwill belincludedlinthelproject il eld ongwiththelriaw-
data.[M ethodslandproceduresiareldocumentediwithltheldatalfesultsih(R4AL M S. [T
Figure[9-4{listsiparametersiroutinelylanalyzedlih(ihislaboratory@ndimethodslof
analysis.

9.7.1.1[Differentlprogramsihavelquality(standardsior fail level sithat [@relof interest
or[that [thay Trigger [@n[action. [T able[9-1istsltheselVariouslevelsior[dommon
analytesiandiprograms.

9.7.2IDrinkingWater

9.7.2.1MRegulatory[AuthorityNationa [PrimaryDrinkingWater [Regulationsiare
found(at[40[CFR[Part141.National [SecondaryDrinkingWater[Regulationslare
found(at[40[CFR[Part[143.Inldeneral theselregulations@pplyio[PubliclWVater
Systemsliwhichlareldefined@salSystemlior [thelprovisionibihelpubliclof [Tivater
forlhumanidonsumptionlthroughlpipesior,after[August(53,[1998, [dther[Gonstructed
conveyances, if [SuchiSystemlhasat [east [fifteen(Serviceldonnectionsior [fegularly
serveslaniaveragelof (at Teast fwenty-fivelindividual sidaily (&t least [BOldaysiout [Of
thelyear” [(UOICFR[Part[141.2).[Historically,thisTaboratoryhas@nalyzedfew
samplesffrompubliciwater [Systemsasithelstatesihiavebeenldelegatedlihelauthority
formonitoringlpubliciwater [Suppliesiwithintheir Boundaries. [However, this
laboratoryloftenl@nalyzeslSamplesfromlihdividual [privatelpotablelwells.[]
Therefore, Whilelnot Tegallylobligatedioladherelibthelrequirementslof[40[CFR
Part[141for[theselSamples, thislabhasdhosenib(ibllowthelfequirementsihPart
141 Wwhenever [possiblelwhenl@analyzing(privatelpotablewells.

9.7.2.2[[dentification[of [SamplesIIDrinkingWater [Samplesfromipubliciivater
systemsiwillBellbggedihto[R4L | M Siwiththelactivityl[dodelHOH.[IThe
requirementsiof[A0[CFR[Part[141must Beladherediolfor theldanalysisiof these
samples. [Bamplesfromlihdividual [potablelwell simay belriecei vedunder [@ny
programiélement, [thelhost[dommonbeinglRCRA [{[RCRP,[RCRE,[ORIRCRU) [0r
Superfund{ISFor[SFE). [T helSamplesiwill BelidentifieddnthelSamplellbglsheets
asPotableWater." [Requirementslof[A0[CFR[Part[141 Wil belhet \henever
practicable. [T helthost[dommoniSamplesirequiringldrinkingWater [hethodsarelthe
performancelfiestingSamples.

9.7.3[NPDESIM onitoring
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9.7.3.1MRegulatorylAuthorityIThelNational [PollutantDischargelElimination
System((NPDES)(i5thelnational [System(for [thelissuancelof [permitsitinder[Section
402[0f [thelCleanWater [Act[((CWA)[0f(1977[@s[amended. [T est [proceduresiior the
analysisiof[pollutantsiarelfoundiat [A0CFRPart[136. [T he[lICIM ethod[3000sa so
acceptablelfor(thisiprogram((August[31,[1999(mhemorandumfromRusseal IWVright,
Regionl4[SESD, [0n[A pproval for[Wselof [EPA M ethod[300). ]

9.7.3.2[Identification[of (SamplesBamplesireceivedbythisTaboratorywill [be
loggedlihtoltheldatalSystemlunder [programielement sV QU [0r WQEWith[Onelof
thelfollowing(associated@ctivityldodesINPCBI,[INPCEI,[NPCSI,INPDE, [N PPAI [0r
NPXSI.

9.7.3.3[[Preparation(and[Analysi slof [NPD E S[Sampl esIBampleslreceived(in
support(of thelPDESIprogramiwill Belpreparedlandanalyzedlinlaccordancelwith
theldequirementslat[40CFR[136. 1T

9.7.4IRCRA [@ndSuper fundGuidancelfor[@nalysi slof[RCRA [Sampleslisfbund(ih
“TestM ethods(forfhelEvaluating[$olidWastePhysical/Chemical (M ethods” [[U STEPA
SW-846; [Officelof[SolidWaste). [Turrently, fhelonlymethodfrequently(usedby
Nutrientsiand(Classicalsiunder [thisiprogramisipH [(A0CFR, [Part[261.22).[Dtherwise,
thelmhethodsitsed(for N PDES@AndDrinkingWater [programslarelflypicallylsedio
performicéhemical [analysisSIof[RCRA [and[SuperfundiSamples.

9.7.50ther [Programs@ndM atrices

9.7.5.1[Gener al(Water [Quality M ethodstsedfor N PDESandDrinkingWVater
programslareltlypicallyisedibperformichemical [@nalysisiof Water [Quality
samples.

9.7.5.2[[Bedi ment sland[Soil sInfhe@bsencelof [EPA [hethods(for thelanalysisiof
nutrient[@nd(dlassical [parameter slfor [Sedimentsiand(Soils, thelICShasdompiled[a
seriesiof (hethodslusedSpecificallybythislaboratoryl(l CSICompilationlof (SOPs
forMutrients/Classicals). TEPA [hethods(arelfollowedwhenIpracticablel(e.g.,
Method[300@ndM ethod©045).

9.7.5.3MMCBlanksRinselwater fromariousléquipment/operationsiandiSampling
bottleslarelroutinely[Submitted(for[analysesliblcheckfor [Gontamination. ]
Containerslreceivedbearingliquidlare@analyzed@andreportedlasiroutinelSamples. [
AddiwaterWithlftheldppropriatelpreservativeldeterminedBythel@nalysisiiblémpty
containersi(e.g., mitriclacidfor hetal sland[Sodium(fydroxidelfior [CN)[@and(record
thelVolume.[TAfter@nalysis, [Gorrect(for thelolumelof [preservativelwater.[]
Example:

2500MmL [of [preservativelwater isladdedibthelémptyldontainer [@nd@nalyzed
with(@result[df Tessithan(2.0[pg/L.
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2.0[pg/L[X[0.250(0 [ZF0.5001g
Thelresult(isleportedasi0.50U g

9.7.5.4Bpecial [SamplesBamplesireceivedior [@nalysisiwhich@relnot[@menable
tolthelstandardidigestioniechniquesiwill belpreparediaccordingibihelbest
judgement[of thelprimarylanalyst. T heseldasesiwill [fequirel@dditional [documen-
tation(Such(@sldetailsidboutmethodologylandiqualityldontrol.

9.7.6IQC[Requirementsior Nutrientsiand(Classicals
9.7.6.1[SamplePreparation]

9.7.6.1.11A [thethodblank il BelpreparediwithléachBat chlof[Sampleslio
monitor[for[dontamination(of (Meagents, [dlassware, [@nd(thellaboratory. ]
Detectablelthethodblank Tevel sluplib10[per cent [0f fhellbwest[Sample
concentration(arelpermissiblelandl@relnot [@nlindicationlthat fhelblank is0ut
of(gontrol.

9.7.6.1.2[TA Taboratoryldontrol [Samplel(L CS), [preparediiniduplicatelfrom
standard(referencelhaterial sl{lor [laboratory[standardsithat [(havelbeen
confirmedBy[SRM ) Will BelpreparedlinlduplicatelwithléachBatchlof[Samples
whenlmaterial slarelavailableland(it [is[practical [folperform. [In[Someldases, it
islimpractical[fblperformiaduplicatelll CSl(e.g.,[parameterslthat [dan(onlybe
prepped(afew(at(afime).[If fhell CSispreparedfromlaboratorylstandards,
they(shouldBelfrom(aldifferent[Sourceland/or bt [thanlthelstandardsiused(fb
prepareltheldalibrationldurve. T helduplicatelll CSIpreparationsimay(sServe
several [purposes: [thelSolutionsiverifylihstrument(dalibration, [honitor the
digestion[procedure,[@nd(Supplyprecisionlinformationonleéachlélement
presentinthelll CS.[IIn[dther Words, ftheselSamplesiarelusediblindicate
whether[@n[analytical [procedurelisihléontrol [@nd(for[@nalytical [precision
statements. [

9.7.6.1.3[IProjectsiwill havelat Teast[OnelSpikedSamplelwhen(Spiking[danbe
performed. [Projectsiwithlargeinumbersiaf[Samplesiwill Belduplicatedand
spiked(at[thelrateloflonelih20Samples.Vhilelmatrix[Spikes[danlprovide
valuablelihformation, theytlypicallywoul difot [Beltisedfor [haking[QC
decisions{forDatches(unlesslthey(reveal [AnlobviousSituationlthat Msnotable
suchf@slihcorrect(preservation).[]

9.7.6.2[ITCalibr ation[$tandar dslCommercial[Singlelélement [Or [hultielement
standard(solutionsiwill BelUsedfor [thelpreparation(of instrument [Galibration
solutions. [T heselstandardsiwill beldatedwhen(receivediand(their[doncentration
verifiediwhenlpracticablelwithistandardreferencelhaterial sifromMI ST,
commercia[Sourcesiwherelavailable,[0r [referencelSamplesifromNERL -Cincinnati,
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QA Branch.Mixesloftheselsinglelelement [Standardslarelprepared@ccordingibhe
reguirementsof thelihstrumentBeing(used.

9.7.6.3[ITalibrationTAllihstrumentsiwill beldalibratedwithiworking(standards
preparediromidommercial [Stock(Solutionsidr [feagentslihat (havebeenVerifiedfo
contain(their(statedidoncentration. [Instrumentsiwill Beldalibratedfoldover the
rangelof(doncentrationsifbundlihihelSamplesior thelSamplesimaybeldilutedTbfeall
withinltheldalibrationlriange, Whenl@ppropriate.

9.7.6.3.1[T helfbllowingTacceptablelditernatelflechniquelisidsediin

multielement [@nalyses((ll C) WhenlalSamplelanalyteléxceedslthelhighlstandard:[]
Alhighllevel [Singlelélement [Standardimay belrun(asialSamplefol[demonstrate
thatthellinear [dalibrationlrangelhasnot (been(éxceeded@nd(that (nolinter-
elementlinterferencesiarelpresentedbythelhigher level [0f fhelanalyte.[]
Recoverylofthelstandardimust [Be210%[0f fhelfruelvalueibbeldonsidered
linear. T

9.7.6.3.2ICheck Standar dTAnlihitial [dalibrationldheck [Solutionshouldbe
runiasispecifiedlinthelmethod. I

9.7.6.3.3[Continuing[CalibrationVerification [Talibrationlthust Bel\erified
duringleach(Set [0f[Samplesiat(alfrequency(that (Will Validatelall [dataldgenerated
for(that[Set. [ReferencelstandardsimayBelusedtbVerifyldalibration.

9.7.6.41IBr acketingl$ampleslReportablelSampl elfiesultsishoul dbelbracketed By
theldalibrationldurvelriange, [Samplesidilutedibfall withinthedangelofthe
calibration[durve, [Ortheldalibrationldurvelinearitylshall [BelVerifiedfor[Samples
that [do[Dot [l withinthisiiange.[]

9.7.6.5[Materialslof[(knownldoncentration({referencelSamples, [dheck[standards,
etc.) Will[Belanalyzed(at [fhelbeginninglandldonclusionlof thelfunibMerifythe
calibrationldurve. [In[dther Words, [@n[@nalytical [funneither eginsinor [Goncludes
with{@Sample.

9.7.6.6[Btandar dsT raceability[lUponlreceipt,stock(standardsiarelassignedia
uniquelitlentifyingnumber whichlisfecordedlihlallbgbook(d ongwithlother
pertinentihformation({e.qg.,ecei ptldate, [bt [Mumber, Wendor [@ndldoncentration). ]
| dentificationlof[standardslallowslior [frackinglintermediateldndworking(standards
back fo@nldriginal[stock.

9.7.6.7[Instrument [IL og[B ook ST hesellogsiwil | Belmaintained(fbrecordall
servicelandmaintenancelriecordsl(40[CFR160.63C).

9.7.6.8[BamplelAnalysi siRecor dsTIL ogBooksiwill elmaintainediolrecord
preparationiof[Samplesliblihcludelecordsiof(duplicates,[Spikes, [Sampledumbers,
dates,[@nalyst,(étc.
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9.7.6.9111 og[B ook ST hesellbgswill Belthaintained(at [@achlihstrument [fo(record
instrumental [donditions@nd(settingslduringihel@nalysisiof[Samples.[]

9.7.6.100DataRecor dslTA |l [Baw(datalfromlihstrumentationiwill Belretainedihla
projectfileforfutureleferencelfor[@periodiof [fimeldonsistent withBranchlpolicy.
Readingsliakenimhanuallylareldonsideredraw(dataland(@relriecordedlinlthe
appropriatellogbook.TDther Maw(datalthat WwasUsedlinhldecisionmhakingwill[&lso
belretainedlihfheselfilesl(lsee[Chapter(4).

9.7.6.11[[Gener ation [0f [A cceptancelll imitslInthe@bsencelof hethod(defined
acceptancellimits, (historical [dataldreldompiledibldeneratelwarninglandicdontrol
limitsior [@cceptingland(re ectingldata. A [minimumlof 20esultsiwil | Belfequired
forldevelopinglacceptancellimits.[[After Thelihitial limitslareldetermined, [they
shouldbelupdatediagainlasineededwithinthelfir st year [@ndthen(@t @i nimumlof
annually(theresfter. Al [feasonableldesultsiarelincludedlintheldat albases(50%l(io
150%lrecovery;molobviousiérrorsisuchlasiaccountingfor@dilution,[dilutinglout[a
spike,[6mission(oflalSpike,[étc.). [T

Precisionidriterialareldevelopediasiiollows:
RelativePercentDifferencel((RPD) F[(Rangel= M ean) X100
Acceptancelllimit[(as[RPD) (B [3X[StandardDeviationof [RPD M ean

or
RelativelStandardDeviation[((RSD) F[(Std[Dev(of [feps=mhean) X100
Acceptancelllimit[{(as[RSD) (B [3X[StandardDeviationof RSD M ean
Bias[Criterialareldevelopediasibllows:

%RecoveryZ[{(spikeldoncentrationl=lunspikedidoncentration)/true
concentration) X100

AcceptancelllimitsZF%RecoveryW ean2[(BX[StdDevof[RecovV ean)

9.7.6.12[QCI[DatallDataldeneratedfromiduplicates, [Spikes,[And[SRM [preparations
willBeldomparediib@cceptancellimitsigeneratedfromihistorical [datafor [that
particularSampleltlype. [Tt lisa solpermissiblelfoluselfhelhethodldefined@cceptance
limits.(]

9.7.6.12.1(ITftheldatalarenot Withinlacceptablellimits, [thelSampl esiwil | belre-
analyzed(e.g.,Whenl(thelll CSlresultsiareloutsidelacceptancellimitsior fhe
primarylanalyst[Suspectsiaproblemiwithithelihstrument) [Or [theldatalwil | [be
“J [flaggediandireportediwithifheldppropriateliemark. I, [&fter [AlSecond
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analysis, [theldatalstill lremainloutsidelacceptablellimits, [datalwill e’
flagged(@nd(reportediwithlthel@ppropriateldemark.[Certainldircumstances
mayWarrant[morelthan(onelrepesat.

9.7.6.12.2[[Iinlthelabsencelof[CGurrent[dcceptancellimitsiliselasiguidancelihe
best[availableleéstimationlof limitsifromiestablishedimethodsior [Other [Sources.[]
Judgementsionldatalquality((e.g.,[Addinglqualifier flags,(étc.) Tivill (ot [Be
madelsolelylonlthelbas slof[theselestimatedlimitsiuntil [Suchfime@s
acceptancellimitsiareldppropriatel yldetermined. [Intheselihstancesidonsult
thelSection[Chief@ndBranchQA Ofor[guidance.[]

9.7.6.13[Refer encelM aterial sSTBourcesioutsidelfhelabiwill Beltisedfor [feference
meaterialsiwhen(available.[TA slof [thellast [Updatelof thisldocument, [thelfbllowing
parametersidonot haveldommercial [Sourceslknown(ib(thislab: [Bolor, [Settlable
solids,[acidity,[@ndTV SS.

9.7.7Acid[Additionfior Mutrient[AnalyseslPrepared(standardsibr nutrientdanalyses
arelaldombination(of fbtal [phosphorus, Mitrate/nitrite,[And@mmonia. [Bulfuriclacidlis
added(iblstocklandiworking(standards, [aqueouslieferencelmaterials, [distillation
receiving(Solutions,[@ndiwashiwater [ih[order [folthinimizeltharked(differencesihpH
between(theselmaterial siandSampl es{seeldiscussion@n@mmoni al(4500-NH, ) [ih(18™
edition(of[StandardM ethodsfor [the[Examinationof Water @ndWastewater,[1992).[]
TheldoncentrationofthelacidiSA L /L .[Bamplestor @utrient(danalysesiarelflypically
preservedwith[0.5{o1.0imL /L [Sulfuriclacid.
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Figure©-2
DrinkingWater M ethods
ANALYTE | MCLIImg/L) | ICP* | Graphite | Graphite | ICP-MS' | CVAA
L1 | |Fumace’ [Fupace | 1 |

Antimony [10.006" 200.9 3113B 200.8

Arsenic [10.050° 200.7 | 200.9 3113B 200.8

Barium m.0* 200.7 3113B 200.8

Beryllium [10.004* 200.7 | 200.9 3113B 200.8

Cadmium [10.005" 200.7 | 200.9 3113B 200.8

Chromium 10.10 200.7 200.9 3113B 200.8

Lead [0.015° 200.9 3113B 200.8

Mercury [0.002* 200.8 245.1°

(ENVA-
1007)

Nickel [0.10 200.7 200.9 3113B 200.8

Selenium [10.050* 200.9 3113B 200.8

Thallium [0.002" 200.9 200.8

Footnotes:

1 40CFR[141.23.

2 40CFR[141.11.

3 40CFR[141.80.

401 CPIhethod200.7, [GraphitelFurnacell ethod200.9, [@ndIICP-M SV ethod(200.8[@relih
"M ethodslior [thelDetermination[of [ etal sih(Environmental [Samples-Supplement 1",
EPA-600/R-94-111,May[1994.TAvailablefromINTI S, [PB[94-184942;(1800) [353-6847.

5 GraphitelFurnacelM ethod[3113Bixih[18" Edition6f[IStandardV ethodslfor the
Examination(of Water[@ndWastewater,” [1992,[AmericanPubliclHealth[Association.[]
AvailablefromlAmericanPubliclHealth[Association, (1015 Fifteenth[StreetNW,
Washington,D.C.

6 Mercury[CVAAMethod245.1lis@vailablelfromWSEPA, NERL, [Cincinnati,[OH185268.[]
Thelidentical [hethodwasformerlyih[M ethodslfor [Chemical [Analysisiof Water[and
Wastes,” [EPA-600/4-79-020, M arch[1983WhichlisavailablefromINTI S,[PB84-128677,
(800)[353-6847.

7 PerkinElmerMethodENV A-100, T helA pplicationlof [Flow(InjectionT echnology(ib
Automating[ColdV aporMercurylAnalyses,” [January9,1997. [Equivalent fo@pproved
EPAMethod(245. 1[perJanuary13,[1997 hemofromDr.[M.[K.[$Smith,Director,[EERD,
NERL,[Cincinnati,[OH.
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Figure9-[3
NPDESW ethods
| ANALYTE |ICP GFAA | ICP-MS OTHER CVAA-HG

Aluminum 200.7* 3113B% | 200.8°

Antimony 200.7 3113B | 200.8

Arsenic 200.7 3113B | 200.8

Barium 200.7 3113B | 200.8

Beryllium 200.7 3113B | 200.8

Boron 200.7 200.8

Cadmium 200.7 3113B | 200.8

Calcium 200.7 200.8

Chromium(V| 200.8 3500-CrD?
Chromium 200.7 3113B | 200.8

Cobalt 200.7 3113B | 200.8

Copper 200.7 3113B | 200.8

Hardness 200.7 200.8

Iron 200.7 3113B | 200.8

Lead 200.7 3113B | 200.8

Magnesium 200.7 200.8

Manganese 200.7 3113B | 200.8

Mercury 200.8 245.101

(ENVA-100%,
1631°

Molybdenum | 200.7 3113B | 200.8

Nickel 200.7 3113B | 200.8

Potassium 200.7 200.8

Selenium 200.7 3113B | 200.8

Silica 200.7 200.8

Silver 200.7 3113B | 200.8

Sodium 200.7 200.8
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Figure9-[3
NPDESW ethods
| ANALYTE |ICP GFAA | ICP-MS OTHER CVAA-HG

Thallium 200.7 279.2* | 200.8
Tin 200.7 3113B* | 200.8
Titanium 283.2" | 200.8
Vanadium 200.7 286.2* | 200.8
Zinc 200.7 289.2* | 200.8

Footnotes:

1 “MethodsliorihelDeterminationof[M etal Sih[Environmental [$Samples-
Supplement[1",[EPA-600/R-94-111,[May[1994.

2 “StandardM ethodslfor thelExaminationof Water BndWastewater.” A merican
PublicHealth[Association,[18"[Edition,[1992.

3 August[31,[1999memorandum@romRussel | WVright, [Region4[SESD, 0N
Approval[forWselof [EPA M ethod200.8.

4 PerkinElmer[WethodENV A-100, T helApplicationlof [Flow(Injection
Technology(ib[Automating[ColdlV aporMercurylAnalyses,” [January9,1997.[]
Equivalentfb@pprovedEPA M ethod(245.1[per [January13,[1997hemolfrom(Dr.
M.K.[Smith,Director,[EERD, NERL,[Cincinnati,[H.

5 “Method1631,[RevisionB:MercurylinlVater By(Oxidation, PurgeldandT rap,@nd
ColdlV apor[AtomiclFluorescencelSpectrometry,” (M ay[1999, [EPA[821-R-99-005. [}
AvailablelfromEPA [Officelof Water.
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Figure®-4
Nutrients/Class THODS
ANALYTE NPDES DRINKING OTHERIPROGRAMSIOR
WATER MATRICES
Acidity EPATBM?2310
Alkalinity SM2320
O
Ammonia SMI[4500-NH,B
780-86HRAM > ASB102C"
BOD SM*[5210B
Chloride M ethod300°%0r
SM4500-CIl[C
Color,[ADMI EPA110.1
Color,PtCol(True@nd [EPA110.2
Apparent)
Conductivity SM[2510B
SM2510B
Cyanide EPA[335.2 EPA335.4[0r Sedmt-[SM[p.4-192.b.
SM4500CN [F
Fluoride EPA[300 EPA[300 Sedmt-[EPA[300
Nitrate/Nitrite[] EPA353.200 Sedmt-[EPA300[0r[]
[ASB106C
Nitrate EPA353.2[0r EPAI[353.2(ar
EPA300 EPA[300
Nitrite EPA353.2[0r EPAI[353.2(ar
EPA300 EPA[300
Qil[@ndGrease EPA[1664"# EPA[1664"8
%[Solidsor M oisture See9.8.4.2
pH SM[4500H"-B RCRA-SW-846°Method©9040
0r[9045
Phenols EPA[420.2
Phosphorus EPA[365.1[0r EPA[365.1[0r Sedmt-[ASB103C;
Lowl(Llevel-[EPA [R4[hethod
Phosphorus,@rtho EPA[365.1[0r EPA[365.1[0r Low(Ievel-[EPARAIethod
EPA300 EPA300
Solids SM[2540(Series SM[2540(Series
Sulfate ASTMID516-90° ASTMID516-90 Sedmt-EPABO0EPAL
EPA300 EPA300
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Figure®-4
Nutrients/Class THODS
ANALYTE NPDES DRINKING OTHERPROGRAMSIOR
Sulfide EPA[376.2 Sedmt-TASB101ClfbllowedBy
EPA[376.2
TKN 786-86T>[Cu Sedmt-[ASBIM04C
compound(Substituted
forHgldigestion
compound
TOC EPA[415.1
Turbidity EPA[180.1
Footnotes:

1 “Methodslfor[Chemical [AnalysislofUVater[@ndWastewater.” TEPA [600/4-79-020,March1979.[(Revised
March(1983),@nd(a@ny(futureltipdates.

2 “StandardM ethods(fbr [thelExaminati onlof WWater [@ndWVastewater.” A mericanPublicHea th{Association,
18" [Edition,[1992.

3  PerMethod4500-NH3H feferencesliblinstrumentati onl@nd/or [September 10,1986 emolfromRobert
Booth, Director,Environmental M onitoringlandSupport, N ERL, [EPA,, [Tincinnati,[OH.

4 “InorganicChemistrySectionCompil ation(Of (BOPsFor Mutrients/Classicals.” [

5 “Methods(forfhelDeterminationldfThorgani clSubstancesihEnvironmental [Samples.” TEPA/600/R-93/100,
August[1993.

6  August(31,1999hemorandumiromRussel | WVright,[Region4[SESD, [Gn[A pproval for W selaf [EPA M ethod
300.0.

7 “EPAMethod1664,[RevisionlA:N-HexanelExtractablelM ateria [[SGT-HEM; Mon-polar Material ) By
Extraction@ndGravimetry.” [Avail ablefromN TI S[(800)553-6847; M ocumentdumber [PB99-121949(0r &t
http://www.epa.gov/OST.

8 SW846[MTestViethodfor Eval uating(3olidWaste,” [EPA 1982, [@ndl@nyfutureltipdates. [Dil [@nd(greaselis
incorporatedBy(reference.

9  Annual (Book[Gf[ASTM [Standards,Water[@ndEnvironmental [Technol ogy,[Section11,[V olumes11.01,[1990
revision.
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